EU/L value for the upper limit of normal resulted in the highest sensitivity (87.5%) and the highest efficiency (85.0%), while the other two cutoff values gave the highest specificity (100%). For serial testing on the same patients, the electrophoresis method has a sensitivity of 100%, a specificity of 83.3%, and an efficiency of 90.0%. The nu procedure had a sensitivity that ranged from 75.0 to 100%, depending on the value used as the upper limit of normal. In general, all of the methods I studied produced diagnostic sensitivities, specificities, and efficiencies for admission sample testing that were lower than for serial testing.
an analytical and preparative technique that is sensitive to cell-membrane properties. When the neutral polymers dextran and poly(ethylene glycol) (PEG) are mixed in aqueous solution above certain concentrations, two phases form, with PEG predominating in the upper phase and dextran in the lower.
These systems can be rendered isotonic and buffered to physiological pH by the addition of various salts. Cells can be selectively partitioned into the upper phase in appropriately buffered systems on the basis of several cell-surface properties, including affinity for PEG molecules esterified to various saturated and unsaturated long-chain fatty acids (11-14). In the latter case the fatty anyl tails appear to intercalate into the lipid bilayer and (or) bind to other hydrophobic sites on the cell surface, coating the cell with PEG molecules. The PEG-coated cells exhibit dramatically increased affinity for the upper, PEG-rich phase.
In recent experiments we have attempted to differentiate between normal and MS erythrocytes with respect to their hydrophobic surface properties on the basis of their partition in two-phase systems containing micromolar concentrations of PEG esters of stearic (C18:0) acid and linoleic (C18:2) acid. (sufficient to induce maximal erythrocyte partition into the upper phase). The tube was capped and its contents were mixed by inversion 20 times. The tube was then placed upright for 30 mm until the phases had reseparated. The cell concentration in the upper phase was then determined and expressed as a fraction of the total number of cells added to the system. By chi-square analysis the probability that our normal subjects' erythrocyte partition values were normally distributed was p = 0.990 (16). On the average, 77.1% (SD 8.5%) of the normal cells added to an ester-containing system partitioned into the upper phase, compared with 4% in ester-free systems. Experiments were conducted blind, at the same time, on coded paired normal and MS or normal and control-disease samples of blood collected at the same time. MS and other control-disease subjects were age-and sex-matched as closely as possible to their paired normal subjects. Such pairing eliminated the influence of day to day variations in the experimental conditions such as room temperature.
Individuals with various types of MS included seven with chronic
progressive MS, 14 who had a history of relapse and remission, and two whose diagnoses were probable and only later well established. Control-disease samples were taken from six patients with other neurological disorders (hysterical paralysis, quadraplegia, paraplegia, meningitis, cerebral injury, and Guillain-Barr#{233}polyneuritis) and nine patients with acute non-neurological disorders (sepsis, staphylococcus septicemia, roster uveitis, myocardial infarction, atrial fibrillation, undiagnosed chest pain, undiagnosed jaundice, hemoptysis, and malignant melanoma).
Results and Discussion
The MS and normal control results are shown in Figure 1 , the partition behavior of the MS erythrocytes being expressed as a percentage of the value obtained for the normal sample of each pair. On the average, MS samples partitioned 7% less than normals into the upper phase [p < 0.005, Wilcoxon rank sum test (16)1 with either ester. A higher concentration of the unsaturated linoleate ester was requmred to achieve maximal partition, presumably because of the decreased hydrophobicity of this ester and the relative difficulty of inserting unsaturated chains into the lipid bil#{225}yer of the membrane (14). There appeared to be no correlation between the results and the MS patients' age, sex, or stage of disease, although the sample populations are PEG-UNOLEATE as yet too small to support definite conclusions on this. The factors responsible for this partition behavior and the degree to which it is specific to MS (17, 18) have also been preliminarily investigated. The partition behavior of the "other disease" control samples averaged 102.2 ± 7.7% of the normal cell upper phase partition (p > 0.10, Wilcoxon rank sum test). The possibility of these results being a result of serum lipid alterations induced by drugs taken by the MS patients (19) seems remote, in that many of the controldisease patients were undergoing such treatment whereas many of the MS patients were not. Using radiolabeled PEG esters prepared as described previously (15), we have found that normal erythrocyte partition in these two-phase systems is directly related to the amount of PEG ester bound to the cell (20). Presumably MS erythrocyte mQmbranes bind both saturated and unsaturated fatty acid esters differently from the way normal cells do (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . Although most of the ester must be bound to the lipid bilayer, this binding could well be modified by the presence of membrane protein and carbohydrate (13, 14) , and abnormalities in any of these components could produce the observed results. Our observations therefore suggest that erythrocyte membrane alterations do occur in MS and are consistent with the hypothesis that lipids' in blood-cell membranes are altered in this disease.
